Purpose -The purpose of this paper is to investigate whether Islamic stock indexes outperform conventional stock indexes, in terms of informational efficiency and risk, during the recent financial instability period. Design/methodology/approach -The paper uses a state space model combined with a standard GARCH (1,1) specification while taking into account structural breakpoints. The authors allow for efficiency and volatility spillovers to be time-varying and consider break dates to locate periods of financial instability. Findings -Empirical results show that Islamic stock indexes are more volatile than their conventional counterparts and are not totally immune to the global financial crisis. As regards of the informational efficiency, the results show that the Islamic stock indexes are more efficient than the conventional stock indexes. Practical implications -Resulting evidence of this paper has several implications for international investors who wish to invest in Islamic and/or conventional stock markets. Policy makers and even academics and Sharias researchers should as well take preventive measures in order to ensure the stability of Islamic stock markets during turmoil periods. Overall, prudent risk management and precocious financial practices are relevant and crucial for both Islamic and conventional financial markets. Originality/value -The originality of this study is performed by the use of time-varying models for volatility spillovers and informational efficiency. It considers structural break dates that think about the dynamic effect of informational flows on stock markets. The study was developed in a global framework using international data. The global analysis allows avoiding country specific effects.
Introduction
In spite of the notable increase of Islamic finance, studies on Islamic equity markets have gained ground, in particular following the global financial crisis (GFC). Indeed, current financial literature focused on the analysis of the performance of Islamic indexes by raising the question of whether Islamic indices outperform their conventional counterpartsin risk and return characteristics between Islamic and conventional investments (Dewandaru et al., 2015; Al-Khazali et al., 2014; Abul Basher et al., 2014; Ho et al., 2014; Milly and Sultan, 2012; Hayat and Kraussl, 2011; Abdullah et al., 2007) . Nevertheless, mixed and conflicting empirical observation was found and no consensus was attained to date. Indeed, number of studies revealed an outperformance of Islamic stock indexes compared to conventional stock indexes ( Jawadi et al., 2014; Ali et al., 2014; Arouri et al., 2013) . Other investigations observed notable diversification benefits associated with the investing in Islamic assets (Hakim and Rashidian, 2002; Guyot, 2011) . On the contrary, Girard and Hassan (2008) and Kok et al. (2009) found contrary results. Consequently, we believe that this research field deserves further investigations in so far as it allows providing support tools to investment decision or capital budgeting.
Modern financial theory suggests that the capital budgeting on stock markets depends mainly on development level, performance and risk. Indeed, investors have to consider informational efficiency given that on an efficient market; they are able to easily determine risk and profitability of their investments, since there is no overvalued and/or undervalued title. Additionally, given that on an efficient market, stock price adequately reproduces firms' perspectives and capital will be allocated effectively to the most profitable investment, which is beneficial for market development and economic growth. However, the market efficiency alone is not enough for capital budgeting; market volatility is another main axis because it is straightforwardly related to the degree of risk.
The empirical literature of financial markets has grown in recent years to go further than the analysis of performance in terms of risk and return. Indeed, a limited part of the literature was interested in the international transmission of shocks in terms of either efficiency or volatility between Islamic indices on the one hand and between them and their developed counterparts on the other hand (Ben Rejeb, 2017; Ben Rejeb and Arfaoui, 2017; Al-Khazali et al., 2015; Ajmi et al., 2014; Hammoudeh et al., 2014; Dania and Malhotra, 2013) . The results were divergent and inconclusive. Authors have tried mainly to study the degree of interdependence between Islamic and conventional stock markets, especially in periods of high financial fragility and during the last GFC, in terms of two important concepts separately namely: information efficiency and conditional volatility. The two concepts are extremely useful in either selection of investments or portfolio designs.
Some of these articles (Ben Rejeb, 2017; Ben Rejeb and Arfaoui, 2017; Hammoudeh et al., 2014 ) make a significant contribution to the empirical financial literature, since they used econometric techniques that are pertinent to deal with high-frequency data and especially to analyze interactions between several variables while considering a time-varying framework (the copula and the wavelet approach, the Perron (1998, 2003) technique, the state space model and the quantile regression technique). Nevertheless, each of the previous empirical studies treats either separately an important tool of financial performance or they just focused on the analysis of interdependencies.
The main objective of this study is to analyze the performance of Islamic stock indices with regard to their conventional counterparts, in high financial fragility periods and, especially, during the subprime crisis considering the volatility spillover effects. In addition, this paper is an attempt to combine the informational efficiency and volatility concurrently to analyze the performance of Islamic stock indices in comparison with their conventional counterparts. Indeed, the market efficiency is not alone enough for capital budgeting and for the analysis of market performance; market volatility is another main axis because it is straightforwardly related to the degree of risk. We note here that we allow both informational efficiency and conditional volatility to be time-varying not static. The time-varying parameters make it possible to track the dynamics of good and bad news inherent to market risk factors.
To achieve our objective, we first measured the volatility by a standard GARCH (1,1) model, that allows to consider an essential market characteristic, namely, the conditional volatility, 302 EJMBE 28,3 which is not constant over time. We note that various empirical studies show that the GARCH (1,1) specification performs well to predict the volatility of financial series despite the diversity of conditional volatility models in financial empirical literature (Charles and Darne, 2006; Nikkinen et al., 2008; Ramlall, 2010) . The originality of this study is primarily the use of specific econometric approach to the stock market context. Indeed, the empirical investigations are essentially based on time-varying models that take into account the variability over time of the various financial aspects. Second, compared to previous studies, this study examines the interdependencies during financial fragility periods and especially the last GFC. Indeed, we adopt the Perron's (1998, 2003) technique to detect different structural break dates and then determine high financial fragility periods. This technique is very relevant in the data processing related to stock markets that are generally characterized by the presence of multiple regimes in the variance (Bensafta and Semedo, 2011; Nguyen, 2008) . The third contribution is the adoption of a different methodological approach that considers the dynamic effect of informational flows on stock markets. We then consider the hypothesis of time-varying weak efficiency. We then use an auto-regressive model in which the coefficients may vary depending on market conditions. This model was first introduced by Zalewska-Mitura and Hall (1999) and developed by Fontaine and Nguyen (2006) . It can detect both changes in the degree of efficiency and convergence speed toward the weak efficiency via the mutation of coefficients.
This present paper is a synthesis and a generalized work, it brings an important contribution to the empirical literature in so far as it adds significantly to the analysis of performance using relevant dynamic econometric tools, which have not been used until now or rarely used in the financial markets research area. The empirical analysis may constitute a help support to international investment decisions. Since investment decisions depend on stock market performance. Resulting evidence of this work has several implications for market regulators and international investors who wish to invest in Islamic and/or conventional stock markets.
The remainder of this paper is organized as follows. Section 2 presents a brief literature review. Section 3 outlines the empirical methodology. Section 4 describes the data and their statistical properties. Section 5 reports the empirical results and Section 6 concludes the paper.
Literature review
The empirical literature on the performance of Islamic equity indices is growing but shows a controversy when compared to their conventional counterparts. Two reasons may be discussed here; first, in accordance with modern financial theory, Islamic equity indices can be assumed riskier than their conventional counterparts due to the lack of diversification (Albaity and Ahmad, 2008) . Furthermore, these indices could be more profitable than their counterparts since they include companies that have passed the financial and extra-financial screening criterion (Atta, 2000; Hussein and Omran, 2005) . In addition to these two divergent positions, another current literature concludes that the performance of Islamic indices is similar to their conventional counterparts (El khamlichi et al., 2014) . Hassan (2004) empirically examines market efficiency and time-varying risk-return relationship for the DJIM and volatility of the DJIM index over the 1996-2000s period. Using serial correlation, variance ratio, the Dickey Fuller tests and the GARCH econometric framework, the author finds that the DJIM outperformed the conventional indices but underperformed them for the period [2001] [2002] [2003] [2004] [2005] . He shows a significant positive relationship between conditional volatility and DJIM equity index returns. He further reveals that the reward to risk and diversification benefits are similar for both indices. Similarly, Girard and Hassan (2008) find no influential differences between Islamic and non-Islamic equity indices between January 1999 and December 2006. The analysis of many ratios about market risk, size, book-to-market, momentum, and local and global risk factors results in a non-significant
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Islamic stock indexes difference in return between Islamic and conventional indices. The performance gap is attributed to differences in style between the two types of series. Elfakhani et al. (2005) study the Islamic investment funds and investment fundamentals in such channels. They explore the dynamics of Islamic investment funds, governance and control, marketing and distribution. The ANOVA statistical test shows that there is no significant disparity regarding fund performance compared to all used indices. Therefore, the study concludes that the behavior of Islamic mutual funds is not different from that of other conventional funds, whether some mutual funds comply with the Shariah that have exceeded underperforming funds. Hussein (2004) examines whether returns earned by investors who purchase shares in the FTSE Global Islamic Index are significantly different from their index counterpart. The results show that although Islamic and conventional indices have similar performance, Islamic indices reach abnormal returns in bullish markets and underperform in bearish markets. In general, the author concludes that the application of ethical screening does not have an adverse effect on the FTSE Global Islamic Index performance. Likewise, Al-Zoubi and Maghyereh (2007) using the Value-at-Risk methodologies in the 1996-2005 period, examine the relative risk performance of the Dow Jones Islamic Index and find that the index outperforms the Dow Jones World Index in terms of risk. Indeed, they conclude that Islamic indices are less risky than the benchmark and attribute this evidence to the profit and loss sharing principle in Islamic finance. Arshad and Rizvi (2013) address the question whether Islamic indices are affected through fundamental changes or short-term influences by sudden changes in volatility as compared to their conventional counterparts. The authors employ the continuous wavelet technique to identify co-movements between world financial indices and Islamic indices for world, Asia Pacific and emerging markets. Over a period of 15 years, they find that Islamic indices in the Asia Pacific and emerging market region are partially immune to speculative shocks to global financial services. These results corroborate those of Milly and Sultan (2009) which conclude that Islamic funds perform much better during calm periods and moderately better during times of crisis. He then assumes that Islamic asset allocation may be safer during times of economic and financial distress. Mansor and Bhatti (2011) analyze performance of the mutual funds for the Islamic and conventional portfolios in Malaysia, from 1996 to 2009. The results show that the Islamic portfolio provides slightly less returns relative to the conventional counterparts and that the Islamic portfolio is riskier than the conventional portfolio. The results also reveal that both Islamic and conventional portfolios are dependent on the market portfolio of which the former portfolio was closely mirrored to the market movement in relation to the latter portfolio. Abdullah et al. (2007) examine the relative performance of 14 Islamic funds and 51 conventional investment mutual funds in Malaysia during the period spanning from January 1992 to December 2001 using a number of methods, such as the Sharpe index, the adjusted Sharpe index, the Jensen Alpha, the Modigliani measure and the timing method. In this study, Islamic funds achieve better results than conventional funds during a bear market, while conventional funds reverse the trend during a bull market. The introduction of Islamic mutual funds in a portfolio can cover the downside risk in adverse economic conditions.
From the previous literature review, we can note that despite the multiplicity of previous empirical works focusing on the analysis of Islamic and conventional stock markets performance, the results are much divergent and no consensus has been reached to date. In the same context, this paper attempts to fill the gap in the literature to deal with this same concept of performance. However, unlike previous studies, we try to give special importance to the econometric techniques. Indeed, our empirical investigations are essentially based on time-varying models that take into account the variability over time of the various financial aspects addressed in this work.
Empirical methodology
In this study, we use the standard GARCH model to measure the conditional volatility for all conventional and Islamic stock markets. It is worth noting that the choice of the standard GARCH specification is far from being arbitrary. Indeed, we estimated different GARCH-model specifications and we chose the GARCH (1,1) specification for all markets' volatility processes according to the widely-used information criteria (Akaike information criterion, Schwarz criterion or Bayesian information criterion and log-likelihood value).
More specifically, we compared the standard GARCH specification to the non-linear EGARCH and GJR-GARCH specifications. The choice of these specifications is justified by the fact that it accounts for the asymmetry in the response of the conditional variance to innovations. Nevertheless, the results of different information criteria clearly show the relevance of the standard GARCH model [1] . Again, many studies (see among others, Bollerslev et al., 1994; Ramlall, 2010) argued that the standard GARCH specification is the most appropriate specification, especially when it comes to high-frequency data. We also highlighted the relevance of this model in terms of theoretical stability conditions. Parameters estimation of the conditional variance model that has been reported (see Table II ) turned out to be positive and statistically significant at the 1 percent level.
In order to determine the financial fragility periods, we proceed to detect structural break dates in the conditional volatility series using the Perron's (1998, 2003) econometric technique. We consider the following regression model with m breaks and m + 1 regimes[2]:
(1)
V i;t is the estimated volatility in period t. If there are m multiple structural breaks (T 1 , …, T m ) in the time path of V i;t , Perron (1998, 2003) explicitly treat structural breakpoints as unknown, and estimates of the breakpoints are implemented using the OLS method for each T m . The breakpoints estimations are generated by minimizing the sum of squared residuals. The breakpoints estimations are generated by minimizing the sum of squared residuals and are given by:
In this expression, S T is the sum of squared residuals issued from the estimation of m regressions in Equation (3). The selection procedure of structural breaks is based on the Bayesian Information Criteria. As about the market efficiency, it has been defined in the financial literature in different ways [3] and no standard conventional definition has been advanced yet. Therefore, it is important to shed light on the measurement of the informational efficiency. We take on the definition of Fama (1970) , according to which, market efficiency is attributed to the informational content of news. Furthermore, on an efficient market, prices fully reveal all relevant and available information. According to Fama (1970 Fama ( , 1998 , there are three types of efficiency and this depends on the available information on the market, i.e., weak, semi-strong and strong efficiency.
We try to add to traditional methods and focus on the time-varying efficiency in so far as maturating stock markets involves sustainable information inflows, changing markets structure, and an increasing sophistication of markets participants. These changes result in
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Islamic stock indexes a shifting of market efficiency through time (Arouri and Nguyen, 2010) . Such feature, if it exists, will be considered using a dynamic modeling of returns. We then adopt the time-varying technique proposed by Zalewska-Mitura and Hall (1999) , through which the autocorrelation coefficient of equity returns is likely to vary conditional on market conditions. The weak form of efficiency can be tested using the following model:
The variable R it stands for the Islamic and conventional stock market returns at time t. b 0 ð Þ i;t and b 1 ð Þ i;t measure, respectively, the long-term trend and the potential serial dependency of market i. They are allowed to change over time according to a first-order random-walk process described in Equation (7). The idea behind this dynamic modeling is that time values of these unobserved factors are a function of underlying market fundamentals that drive stock market price formation (Arouri and Nguyen, 2010) . h t represents the conditional variance of residuals ðU i;t Þ, which is assumed to follow the standard GARCH (1,1); z i;t and Z k ð Þ i;t , random noises, assumed to be normally distributed with a zero mean and variances of 1 and V k ð Þ i , respectively. In order to apply the Kalman filter, innovations in Equation (4) are assumed to be uncorrelated with those in Equation (7). The estimated value of b 1 ð Þ i;t should be equal to "zero" or statistically insignificant to confirm the hypothesis of weak-form efficiency.
The estimation of this state space model which is characterized by the presence of hidden variables requires the application of an optimal algorithm (the Kalman filter). Generally, the Kalman filter recursively provides the optimal estimator of the system's current states, conditional to the available information at that time, by a twosteps process. To determine estimated values of the set of unknown parameters ðV
ð Þ Þ; we have to construct a log-likelihood function based on the Kalman gain under the normality assumption (Harvey, 1995) . Estimation of the model is then carried out using the quasi-maximum likelihood[4] method of Bollerslev and Wooldridge (1992) , which provides asymptotic and robust estimates even though the conditional returns are not normally distributed. This was tested by Zalewska-Mitura and Hall (1999) . The authors show that the model is quite powerful in the detection of the time-varying efficiency in the case of the Kalman filter, except for a minimum number of observations at the beginning of the period.
Data and descriptive analysis
Our sample includes ten Islamic equity indices, namely: the DJIM Global Index, as well as its conventional counterparts, the DJIM Emerging Markets Index, the DJIM Arab Markets Index, the DJIM Arab Markets excluding Saudi Arabia Index, the DJIM GCC Index, the DJIM Canada Index, the DJIM UK Index, the DJIM US Index, the DJIM Europe index, the DJIM Asia-Pacific Index and the DJIM World Developed Index. The choice of DJIM indexes is justified by the fact that it is the most comprehensive and the most used 306 EJMBE 28,3
representative index of Islamic stocks in view of the screening criteria, country and sector allocations.
We use daily frequency data expressed in US dollars, covering the period from January 1, 1996 to January 18, 2016 and extracted from DataStream wherein market returns are computed based on the log differences of the daily market price index. The sampling period covers major international events such as the Brother Lehman collapse (September 15, 2008) and the extreme market movements around the 2008 , GFC and the 2009 -2012 Eurozone crisis (EZDC). Table I summarizes descriptive statistics of the daily returns. First, the Jarque-Bera test confirms that market returns are significantly departed from normality. Second, market returns are stationary at the 1 percent confidence level, since the ADF calculated value is strictly below the critical threshold. Finally, the Engle's (1982) test for conditional heteroskedasticity rejects the null hypothesis of no ARCH effect in daily returns which justifies the use of the GARCH specification with confidence.
Empirical results and discussion

Empirical results
Our primary objective consists in comparing the performance of Islamic and conventional stock indices in terms of risk. Table II presents empirical results of the standard GARCH parameters estimation along with a detailed descriptive analysis of volatility series. We note that the parameters of the conditional variance equation, for all markets, are positive and statistically significant at 1 percent and then satisfy conditions of theoretical stability ða (Tables III and IV , part II) suggest that the standard GARCH(1,1) specification seems to be adequate to explain variations of the stock returns, since the residuals and squared residuals are not serially correlated. In addition, we note the absence of ARCH effect among residual series.
In order to compare the extent of stock markets conditional volatility, we present, in Tables III and IV (part I) a summary of some descriptive statistics. We observe, first, that Islamic stock indexes are more volatile than their conventional counterparts (see Figure 1 as well), and second, conventional wisdom of "high risk, high returns" is also verified to Islamic stock indexes, where markets with higher returns exhibit high volatility.
The analysis of the structural break dates (Table V ) shows, first, a strong interdependence between the various stock indexes. Second, we can remark a significant impact of the last subprime crisis on the volatility of both conventional and Islamic markets in so far as the structural break dates coincide with the financial crisis period. So, we conclude that, arguably, the Islamic stock indexes as their conventional counterparts are not fully immunized against the effects of crisis.
In terms of the time-varying informational efficiency, reading the estimation results of the state space model, Table II, shows that the mean of b i;t coefficient is usually very close to zero, which shows that past returns do not help for price discovery on both Islamic and conventional equity markets. A thorough reading of the findings makes it possible to notice that the average values of b ð0Þ i;t coefficients, in Equation (4), are close to zero and listed in the interval (0.006 percent; 0.081 percent) for conventional stock markets and in the interval (0.001 percent; 0.027 percent) for Islamic stock markets. This suggests a low level of returns predictability along with the implications of other potential factors, such as macroeconomic effects, political events and external shocks (Arouri and Nguyen, 2010) . As regards to the b Denote that the null hypothesis of tests (no-autocorrelation, normality, no-stationarity and homogeneity) are rejected at, respectively, 10, 5 and 1 percent levels. The study period is from January 1, 1996 to January 18, 2016 Conditional mean equation
State equations
Conditional variance equation Notes: The standard deviations of estimated parameters are given in parenthesis. For the estimated parameters in the conditional mean equation, we report their averages since they are allowed to vary over time. The significance of these coefficients (b 1 ð Þ i in particular) in each time period is examined by using a standard t-test and shown in the graph of time-varying predictability (see, Figure 1 ). *,**Indicate that coefficients are, respectively, statistically significant at 5 and 1 percent level This evidence supports the hypothesis that past and future returns are serially independent, except for the conventional and Islamic emerging stock markets, the conventional Arab markets and the global market that recorded usually very high coefficients, indicating that past returns predict about 14 percent of the current returns dynamics. In light of these results, it is obvious to note that the hypothesis of weak efficiency is well verified in the Islamic context compared to the conventional one. Indeed, we note that the average coefficient of the time-varying predictability is consistently lower in the case of Islamic stock markets than in case of conventional stock markets. So, we conclude that Islamic stock markets are relatively more efficient than their conventional counterparts. Finally, regarding the global significance of the two coefficients ðb 
Likelihood value
Conventional markets
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Islamic stock indexes from the state equations (Equation 7
). Moreover, it seems that the GARCH (1,1) model performs well to enlighten variations of the conventional and Islamic stock returns since it detects the leptokurtic behavior and the conditional heteroscedasticity in the returns. Indeed, parameters of the conditional variance equation are positive, statistically significant at the 1 percent level and then satisfy conditions of theoretical stability ða
In order to test the hypothesis of weak efficiency before and after the last subprime crisis and around financial instability periods, it seems important to report the evolution of the time-varying predictability indices with 95% confidence intervals, while taking into account volatility dynamics. The analysis of predictability index is based on the following reasoning: the hypothesis of weak efficiency is verified if the evolution is not significantly different from zero. A negative effect of a financial fragility/crisis on the efficiency is explained by the increase of return predictability level during or just after an increase in volatility. Even though the market was not efficient before the volatility shock, the negative effect results in a decline of the efficiency degree in the period which follows the volatility shock. Figure 1 shows the evolution of both time-varying predictability indices with 95% confidence intervals and the volatility dynamics.
From Figure 1 , we make some general comments for all stock markets and specific comments inside groups that are identified based on the degree of efficiency. First, as noted by Zalewska-Mitura and Hall (1999) , at start, observations arising from the application of the Kalman filter are too volatile. Second, we make out three groups of markets according to their degrees of informational efficiency. The first group includes three conventional stock markets (UK, USA and GCC) and two Islamic stock markets (Islamic UK and Islamic USA), describe efficiency over the entire period of study. Indeed, the zero line is located within the estimated confidence interval which leads to accept the null hypothesis of efficiency. The second group contains markets which are characterized by the inefficiency on several sub-periods at the beginning and the middle of the period, but gradually converge toward efficiency at the end, since the associated autocorrelation coefficients decline steadily over time, and are very close to zero. This group includes four conventional stock markets (Canada, Europe, Asia Pacific and the index of Arab markets excluding KSA) and three Islamic markets (Islamic Canada, Islamic Europe and Islamic Asia Pacific). The third and last group that is controversy to the previous groups, involving six markets, including three conventional (emerging markets, world and Arab markets) and three Islamic (Islamic Emerging markets, Islamic World and Islamic developed markets). These markets show absolute inefficiency for the entire period or efficiency for short period at start but prove an increasing inefficiency later.
Moreover, we can notice that the degree of efficiency varies from one market to another, which leads us to suppose that specific attributes of each market, such as the liquidity and development level may explain the different degree of efficiency between markets. This fact is also mentioned by Arouri and Nguyen (2010) and Fontaine and Nguyen (2006) . Indeed, the lack of liquidity slows down the incorporation of available information in the stock price and in then delays the convergence process to efficiency.
At last, we note that numerous changes in the trend of the time-varying predictability are realized at time of financial crisis and at the financial fragility periods where one can notice a weakening of the informational efficiency degree on both conventional and Islamic markets. To summarize, we deduce that the weak efficiency hypothesis is relatively verified in the Islamic context than in the conventional one. But it varies from one market to another depending on the specific characteristics of each market. Additionally, we conclude that Islamic markets are not fully immunized against the effects of financial crises and the strong financial fragilities.
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Generally, our findings are in line with those of Hassan (2004) , Albaity and Ahmad (2008) , Atta (2000) and Hussein and Omran (2005) who found that the Dow Jones Islamic index is more risky and more efficient than the conventional counterpart. However, our results contrast with those of Guyot (2011) and El khamlichi et al. (2014) who found that Islamic indices from the Dow Jones family present the same level of efficiency than conventional indices.
Discussions
During the last two decades, Islamic markets attracted much attention of national and international investors due to their specific character which comply with Shariah principles. Indeed, funding arrangements specifically based on the mechanism of murabaha and musharakah are supposed to encourage economic development through the success of committed projects (Bala and Zaha, 2009 ). These markets are held, more than conventional markets, to be more performing (in terms of volatility more efficiency) able to effectively and healthily finance economic growth, but also especially able to correct speculative bubbles. This is, unfortunately, not always check because of the disjunction of most of the stock markets.
According to our empirical analysis, it has been identified initially that Islamic markets are more volatile than their conventional counterparts. Indeed, in a global analysis context of risk tolerance and without taking into consideration the concept of profitability, relatively risk averse investor is not interested in depositing funds on these markets. This seems paradoxical on at least two ways: first, the screening criterion applied during the selection process of the Islamic equity indexes should exclude a portion of the riskiest companies as having high interest ratios. Furthermore, the use of conventional return measures does not allow concluding to a significant difference of performance between Islamic and conventional stock indexes. Indeed, Islamic stock indexes benefiting by an additional return linked to a higher risk of under-diversification than conventional indices. In our view, the high volatility of Islamic indices and the presence of a strong interdependence between conventional and Islamic markets, on the one hand, and among Islamic markets, on the other hand, in times of financial fragility, reduced investor interest to Islamic equities.
In addition and with reference to our empirical analysis of the informational efficiency, results show that Islamic stock markets are more efficient than their conventional counterparts in term of weak efficiency. Therefore, we can conclude that regulators of these markets have relatively succeeded in establishing a favorable investment environment since the informational efficiency will eventually enhance the market operational efficiencies and liquidity on these markets. The final outcome is undoubtedly the strengthening of a sustainable economic growth. However, the efficiency degree of these markets varies over time, especially in times of financial crisis and financial fragility. So, the regulators of these markets must always think about pushing the convergence to efficiency, they should consider the initial conditions of the domestic markets and keep the supervision of these conditions over time and especially during the high financial fragility and crisis periods. According to Nguyen (2008) and Fontaine and Nguyen (2006) , market conditions include, among others, the quality and reliability of information flows, the financial market infrastructure and the sophistication of investors. A good control of this factor helps to significantly reduce the asymmetries that can benefit the informed agents and which involve the manipulation and the loss of investors' confidence. To enhance the sophistication of investors, training on the characteristics of financial instruments and on the relationship between risk and return, as well as portfolio management are needed. This will reduce the benefits of insiders and professional investors. In addition, the implementation of
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Islamic stock indexes regulations in favor of ownership and the protection of minor investors are also desirable to establish the trust of market participants and prevent the losses due to fraud and manipulation. In summary, it should be noted that investors should enjoy benefit offered by Islamic stock markets in terms of informational efficiency. Indeed, from the diversification perspective, an institutional investor should consider the possibility of allocating a proportion of its assets to Islamic equities. This helps to strengthen investment on these markets and the development of economic growth. However, it is desirable to favor certain additional measures in a preventive perspective against financial instability risks in order to avoid the high volatility level on these markets.
Conclusion
Risk and informational efficiency are two concepts of particular importance, reflecting the effectiveness of investment decisions on equity markets. Recently, the finance literature has focused on the analysis of the performance of conventional equity indices in comparison with their Islamic counterparts.
This paper joins the literature to explore the degree of performance associated with both conventional and Islamic markets through a measure of both conditional volatility and informational efficiency across these markets. Furthermore, we sought to analyze the interdependencies between conventional and Islamic markets during the high financial fragility and the last subprime crisis periods.
The empirical strategy is, first, to measure the conditional volatility of all conventional and Islamic markets and analyze its evolution over time. To do this, we adopted a standard GARCH specification, which has always proved a higher pertinence to measure volatility, especially for high-frequency data. Then, to examine the interdependence in terms of volatility we used the Bai-Perron's (1998 , 2003 structural breaks test. This test is of great importance in so far as it allows determining the high financial fragility periods. Finally, we focused on modeling the weak efficiency while taking into account the dynamics of stock markets. Indeed, the weak efficiency has been considered as evolving over time unlike traditional methods.
Empirical results show that Islamic stock markets are more volatile than their conventional counterparts. Indeed, over the period of study, Islamic Indices exhibit greater degree of risk compared to conventional indices. It seems that Islamic Indices benefit from an additional return linked to a higher risk of under-diversification than the conventional indices. Likewise, we reached to a strong interdependence between markets within each type of index and also between the conventional and Islamic stock markets, especially during the subprime crisis. This shows that the crisis effects are quite transmissible between both stock markets and that even Islamic stock markets are not fully immunized against those effects. Finally, the empirical results show that past returns do not help predict future returns on both conventional and Islamic stock markets. Likewise, we notice that, the efficiency degree varies from one market to another, which leads us to believe that the specific characteristics of each market, including the liquidity and the development level may explain the difference in the level of efficiency between markets.
As regards of the comparison between conventional and Islamic stock markets in terms of efficiency, we note that the weak efficiency hypothesis is well verified in the Islamic context than in the conventional context. So, we can conclude that Islamic stock markets are relatively more efficient in terms of informational efficiency than their conventional counterparts. Moreover, due to the existence of deteriorating changes in the time-varying predictability index of all Islamic stock markets in times of financial crisis, we can conclude that Islamic markets are not fully immunized against effects of financial crisis and the strong financial fragilities.
318
EJMBE
28,3
To conclude, our results suggest that the behavior of DJIM indices do not robustly differ from their conventional counterparts, with indices outperforming their conventional competitors in terms of informational efficiency while others are less effective in term of volatility level. As demonstrated that Islamic stock markets are vulnerable to global financial shocks, it is important that policy makers should take preventive measures in order to minimize the effects of crisis and ensure the stability of Islamic stock markets during economic and financial uncertainty periods. Our empirical results point out that the general belief that the Islamic financial markets are immune from the negative impact of financial shocks because of its nature without interest is flawed. For which it is important that stakeholders, policy makers and even academics and Sharias researchers must work together to endow Islamic financial markets with appropriate techniques and tools in order to mitigate the impact of financial shocks on Islamic markets. The results of this study highlight the urgency of these initiatives. Indeed, prudent risk management and best financial practices are relevant and crucial for both Islamic and conventional financial markets.
Notes
1. For the sake of concision, the test results are not reported here, but they are available under request addressed to the corresponding author.
2. In Monte Carlo experiments, Bai and Perron (2006) find that the method of Bai and Perron (1998) is powerful enough to detect structural breaks.
3. For a comprehensive review of theoretical and empirical evidence on market efficiency, interested readers are invited to consult the works of Fama (1970 Fama ( , 1998 , Dimson and Moussavian (1998) and Lim and Brooks (2010) .
4. The optimization is carried out in GAUSS using the BFGS algorithm (Broyden, Fletcher, Goldfarb and Shanno).
